Quantitative analysis of polymyxin B released from polymyxin B-treated dormant spores of Bacillus subtilis and relationship between its permeability and inhibitory effect on outgrowth.
Polymyxin B, one of the cyclic polypeptide antibiotics, binds to the coat of Bacillus subtilis dormant spores and inhibits them from growing after germination. When about 2.8 x 10(8) cells/ml of polymyxin B-treated dormant spores were incubated in heart infusion broth, 3.6 micrograms/ml of polymyxin B were released into the liquid medium during germination. Incubation of the same concentration of polymyxin B-treated ones in 100 mM CaCl2 solution released 4.0 micrograms/ml of the antibiotic. The effect of various concentrations of polymyxin B on germination, outgrowth and vegetative growth of the dormant spores was investigated; the results showed that concentrations of 4.0 micrograms/ml and higher of the antibiotic inhibited their outgrowth and vegetative growth after germination. Young vegetative cells were less sensitive to the antibiotic than germinated spores. In addition to these results, immunoelectron microscopy with colloidal gold particles indicated that polymyxin B permeated into the core of the germinated spores and inhibited them from outgrowing.